INTRODUCTION
Hemorrhoids or hemorrhoidal disease (HD) is one of the most common diseases of the anorectal region. An epidemiologic study by Johanson and Sonnenberg in 1990 described the self-reported incidence of hemorrhoids in the USA of 10 million per year, corresponding to 4.4% of the population [1] . Prevalence studies suggest a rate of around 40% [2] . Pregnancy is associated with an increased risk for hemorrhoids and there is a slightly increased prevalence in women compared with men [3, 4] . In economically developed countries, HD takes a leading place among proctologic diseases [1] . Hemorrhoids become more common with age in both genders, with a peak incidence between the ages of 45 and 65 years [5] . HD represents a major medical and socioeconomic problem affecting substantial numbers of working-age individuals. Conservative treatment of hemorrhoids plays an essential role in preparing patients for either minimally invasive or surgical treatment [6, 7] .
The Russian arm of the international CHORUS survey (Chronic venous and HemORrhoidal diseases evalUation for improvement of Scientific knowledge) was conducted to collect data on the clinical characteristics of patients presenting to physicians with symptomatic HD, and to obtain data on the effect of phlebotropic therapy on the evolution of clinical manifestations in patients with different degrees of internal hemorrhoids. The venotonic agent micronized purified flavonoid fraction (MPFF; Detralex, Servier, Russia) was selected as the phlebotropic treatment in this study because of its widely studied and proven efficacy on the main symptoms of HD in a large number of patients [8, 9] .
METHODS

Study Methodology
This multicenter, observational study was conducted in nine ambulatory medical centers in different regions of Russia and enrolled 80 coloproctologists. The study period lasted 6 months (the first patient was enrolled at the end of October 2015 and the last in April 2016). The study was conducted in accordance with the principles of the Declaration of Helsinki (version adopted in Fortaleza, Brazil, in 2013) [10] . All patients provided written informed consent to participate in the study. The study protocol (No. DIM-05682-003-RUS) was approved by local institutional ethics committees.
Patients were examined for clinical signs and symptoms of HD according to current practice at their primary visit (V0) and at the follow-up visits which took place at 5-7 days (V1) and 25-30 days (V2). Information from the clinical examination, as well as assessment of treatment efficacy, was recorded in each patient's case report form (CRF). The following clinical manifestations of HD were recorded at each visit: anal pain, bleeding, swelling of nodes in the anal region, degree of prolapse of internal hemorrhoids, as well as anal itching and discomfort.
Subjects
The study included men and women over 18 years old who had complaints related to HD. The exclusion criteria were as follows: the presence of concomitant, severe systemic disorders; anal fissure; inflammatory bowel disease; colorectal cancer; or patient's inability to understand the nature of the study and follow the doctor's recommendations. In patients in whom the diagnosis of HD was verified on the basis of a clinical examination, conservative medical treatment including systemic phlebotropic therapy with MPFF was prescribed. The complex therapy of hemorrhoids included increasing dietary fiber (medications based on Plantago ovata seed shells, i.e., Mucofalk, Dr. Falk Pharma GmbH, Freiburg, Germany; Phytomucil norm, Probiotics International Ltd., UK), topical anti-inflammatory medications (suppositories and ointments), and non-steroidal anti-inflammatory drugs (NSAIDs), if indicated. The lack of effect of conservative treatment was an indication for more invasive treatment including surgery. The timing of invasive treatment was specified (minimally invasive and surgical treatment) in the study protocol. The nature of the invasive treatment carried out by physicians reflected national recommendations for the treatment of hemorrhoidal disease and did not differ from those accepted in worldwide clinical practice.
Assessment of Conservative Treatment Efficacy
The efficacy of conservative treatment was assessed at visits V1 (5-7 days) and V2 (25-30 days) . Clinical signs of the disease, such as prolapse, bleeding, swelling, and pain after defecation were self-assessed by the patient using a yes/no questionnaire and a visual analogue scale (VAS) with ratings from 0 (no a Wilcoxon signed-rank test symptoms) to 10 (the worst the symptoms have ever been). Stool consistency was described on the basis of the seven-category Bristol stool scale. Evaluation of the degree of prolapse of internal hemorrhoids was based on patients' responses and anoscopy, which is a standard practice for determining the degree of prolapse of internal hemorrhoids. The study protocol specified terms for minimally invasive or surgical treatment in cases when conservative treatment had no effect.
Safety Assessment
Safety assessment for the MPFF-based conservative treatment was performed during the follow-up visits. At each visit, any adverse events occurring in a patient were recorded in the CRF. Values are presented as number of patients (%)
All adverse events were evaluated by an investigator in relation to the presence or absence of a causal relationship with MPFF use and by degree of severity. Special situations such as suspected transmission of an infectious agent via a drug, overdose, abuse, misuse, off-label use, use during pregnancy or breastfeeding, medication error or occupational exposure, lack of efficacy, as well as adverse events related to the use of low-quality or falsified drug were also recorded.
Statistical Analyses
Statistical analyses were carried out using the SPSS software (version 18.0, Chicago, IL). Continuous data fitting the normal distribution are presented as mean and standard deviation, or median and range. For the comparisons of treatment results by nominal variables, Wilcoxon signed-rank test for matched samples or the Mann-Whitney U test was used. Differences were considered statistically significant at p \ 0.005.
RESULTS
The study included 1952 patients with hemorrhoids who met the selection criteria. Mean age was 44.8 ± 13.2 years (range 19-83 years). Hemorrhoid severity was assessed using the Goligher classification [11] . Conservative treatment was effective in 1489 out of 1952 (76.3%) patients. Invasive treatment was performed in 68 (3.5%) patients with grade IV HD. Conservative therapy with MPFF was combined with Table 1 and the clinical manifestations of HD prior to the initiation of conservative treatment are presented in Table 2 .
According to self-reported data, 555 (28.4%) patients had constipation, 483 (24.7%) had type 1-2 stools, 222 (11.4%) had type 5-7 stools, and 873 (44.7%) had a prolonged defecation time of from 6 to 30 min. Analysis of clinical manifestations (V0) showed that all patients had an exacerbation of HD. Conservative therapy based All patients (N = 1952), regardless of invasive or conservative treatment, received phlebotonic treatment with MPFF at a dose of 1000 mg/day. In 1916 cases (98.2%), patients were treated with MPFF for more than 4 weeks. The concomitant use of local agents (suppositories, ointments) was reported in 1646 (83.5%) patients, and intake of dietary fiber (medications based on P. ovata seed shells) was prescribed in 1201 (60.9%) patients. The treatments patients received during the study are presented in Table 3 .
The type of treatment by HD severity is presented in Fig. 3 . The treatment results for the first 5-7 days (V0-V1) showed that MPFF-based conservative treatment was effective in 1637 (83.9%) patients (p \ 0.001) including most (Fig. 3) .
There was a reduction in the main hemorrhoidal symptoms, including prolapse, bleeding, swelling, and pain (Fig. 4) . The assessment using the VAS revealed a significant (p \ 0.001) alleviation of pain from 4.69 ± 0.95 (0-10) cm at baseline to 2.73 ± 0.38 (0-8) cm after 5-7 days. In 268 (13.7%) patients, treatment of grade I-III HD was combined with minimally invasive treatment. Invasive treatment was performed in 47 (2.4%) patients with grade IV HD in whom no regression of symptoms was noted. During the second follow-up period (V1-V2), all patients, including patients who underwent minimally invasive or invasive treatment in the first period, continued to receive phlebotrophic therapy with MPFF. Analysis of the second period of treatment shows a significant reduction in the main symptoms of hemorrhoids in all study groups compared to the first period (V0-V1) (p \ 0.001) (Fig. 5) . The analysis of CRFs revealed that conservative therapy was effective in 1489 (76.3%) patients. Conservative therapy with the use of MPFF was effective in patients with grade 1 (n = 452, 91.5%) and grade II (n = 736, 82.7%) HD. The combination of conservative therapy and minimally invasive treatment was required in 42 (8.5%) of patients with grade I HD and in 154 (17.3%) of patients with grade II HD. Among patients with grades III and IV HD, 199 (43.1%) and 68 (64.2%), respectively, required minimally invasive or invasive treatment in addition to conservative therapy. The effectiveness of treatment for grade I-IV HD is presented in Fig. 6 .
These data suggest that phlebotrophic therapy (for more than 3 weeks) reduces the degree of prolapse of internal hemorrhoids and bleeding episodes, but does not completely cure them (Fig. 6) . At the V2 visit (25-30 days), pain was reported in only 125 (6.4%) patients, and it was of mild severity [VAS score 1.70 ± 0.13 (1-7) cm; p \ 0.001].
In some patients, conservative therapy was combined with minimally invasive or invasive treatment. Minimally invasive treatment was performed in 131 (6.7%) patients with grade I-III HD and 17 (6.1%) patients with grade IV HD. The nature of the treatment in the period V1-V2 is shown in Figs. 7 and 8 . At the end of conservative treatment with MPFF, 995 (51.0%) patients with HD of any grade at baseline were free of symptoms (Table 4) .
Adverse Events During Treatment
Treatment-emergent adverse events were reported in 2 (0.10%) patients and consisted of skin rash, and swelling of the veins of the hands with a burning sensation and itching in the hands. According to the investigator's assessment, the events were not considered serious in either patient, but were related to intake of MPFF and resulted in drug withdrawal.
DISCUSSION
Hemorrhoidal disease is the most prevalent pathology of the anorectal region in adult populations worldwide [1, 12] and is associated with major medical and socioeconomic issues. Exacerbations have a significant effect on patients' quality of life and result in lost work days. Approximately 20% of patients will require surgical treatment and rehabilitation, which further increases recovery time and lost work days [12] .
Current understanding of the pathogenesis of HD is based on two main pathologic factors. The first relates to the occurrence of pathologic arterial inflow through the branches of the All the time
superior rectal artery to the internal hemorrhoidal plexus and, as a consequence, the occurrence of an imbalance between arterial inflow and venous outflow from the cavernous tissue of the internal hemorrhoidal plexus, resulting in an abnormal dilation of the cavernous tissue [13] . Until recently, the mechanism of blood flow regulation in the hemorrhoidal plexus was not clear, as the increase in arterial inflow could not explain fully the development of prolapsed internal hemorrhoids.
A study by Aigner et al. [14] showed the presence of perivascular nerve fibers and smooth muscle sphincters regulating vascular diameter and, thus, the blood flow velocity. The decrease in the arterial lumen diameter leads to a temporary reduction in arterial inflow, which facilitates the venous outflow and cyclical drainage of the hemorrhoidal plexus. Failure of the autonomic regulation of submucosal anorectal vessels triggers a vicious circle with progressive dilation of blood vessels and impairment of venous outflow. As a result, the progressive hyperplasia of the cavernous tissue develops [14] .
The second pathologic factor is related to the development of degenerative processes in the connective tissue of the hemorrhoidal plexus [15, 16] . The progressive destruction of the ligament of Parks and the muscle of Treitz leads to the mobility of internal hemorrhoids and their shift in the anal canal. The physiologic relaxation of the internal anal sphincter allows venous outflow during a bowel movement through the expanding ''hemorrhoidal cushions''. The impairment of internal regulation of blood flow and the concomitant replacement of smooth muscle tissue by connective tissue are likely to be the key factors in the pathogenesis of HD [14, 17, 18] .
It is widely believed that one of the risk factors for hemorrhoids is constipation and prolonged straining. The straining required to evacuate a solid fecal bolus may cause an increase in intra-abdominal pressure and lead to increased blood flow to the internal hemorrhoidal plexus and, consequently, to impaired venous outflow, which results in dilation of the hemorrhoidal plexus [15] . The evacuation of a solid fecal bolus is also thought to favor the shift of the hemorrhoidal cushion. However, recent studies have questioned the importance of constipation in the development of HD [1, 15, 19] . In particular, no significant relationship has been found between HD and constipation, and there have also been reports that diarrhea can act as a risk factor for HD development [5] .
At present, general principles for both the prevention and conservative treatment of patients with HD include modification of dietary regimen and increase in fiber intake, which helps to avoid straining during defecation. Studies by Alonso-Coello et al. [20] have shown that the consumption of dietary fiber reduces clinical manifestations of HD by 50%. At the same time, in patients with grade III and IV hemorrhoids who have prolapsed hemorrhoids, the intake of fiber is not effective [21] .
The administration of venoactive agents was first described in the treatment of chronic venous insufficiency (CVI). In Russia, MPFF (Detralex) has been in use for more than 20 years. As a result of micronization of the drug to particles of less than 2 lm and the synergism of action of the diosmin and hesperidin active components, drug absorption from the gastrointestinal tract is twice as fast as the regular form. In clinical practice, MPFF is therefore one of the most popular phlebotrophic drugs. It is also one of the most well-studied agents in this group with extensive data in the literature on the pharmacology of MPFF in clinical settings over the last three decades of clinical development and therapeutic use.
The pharmacological properties of MPFF have been demonstrated [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] 
:
• At the microcirculatory level with an effect on venous inflammatory processes leading to endothelial protection and a reduced inflammatory cascade from the early stages of venous inflammation to later stages involving skin changes • On venous tone with a decrease in venous distensibility and an increase in elastic modulus and venous emptying with an optimal dose/effect ratio obtained at a 1000 mg daily dose
• On microcirculatory permeability by reinforcing capillary resistance, decreasing capillary permeability, and improving microlymphatic drainage A meta-analysis of 14 randomized trials of flavonoid agents in patients with HD has shown beneficial effects on the clinical symptoms and signs of the disease, reducing the risk of bleeding by 67%, pain by 65%, itching by 35%, and relapse of HD by 47% [37] . Some researchers have also reported that MPFF can reduce discomfort, pain, and rates of secondary bleeding after hemorrhoidectomy [8, [38] [39] [40] [41] .
Topical treatment with various drugs is also prescribed for HD, and the main goal of such therapy is to reduce HD symptoms rather than to cure the disease itself. Traditionally, topical treatment includes administration of suppositories and ointments, which contain various active ingredients, such as local anesthetics, corticosteroids, antibiotics, and antiinflammatories.
Despite the lack of sufficient data to confirm the efficacy of diet and lifestyle modifications in the treatment of HD, many physicians include these recommendations as part of the conservative treatment of HD and as a preventive measure. The recommendations usually include an increase in dietary fiber and fluid intake, and regulating stools in order to avoid straining during prolonged defecation [17, 42] . However, recommendations for conservative treatment should be based on the current understanding of the pathogenesis of HD. It is, therefore, important to consider not the presence or absence of constipation or diarrhea in a patient, but whether these syndromes change the synchronous mechanism of defecation, physiologic relaxation of the anal sphincter, and venous drainage of the hemorrhoidal plexus, and, as such, impair the pattern of blood flow in the hemorrhoidal plexus [14] .
In the observational part of our study, 705 (36.1%) patients reported a change in stool type, and 873 (44.7%) indicated a prolongation of defecation time of more than 6 min. Taking the above into account, conservative treatment should be targeted at recovering motor function of the colon and restoring blood flow in the hemorrhoidal plexus, preferably with the use of systemic phlebotropic therapy.
The aim of our study was not to compare the effectiveness of conservative treatment using phlebotonics and the effectiveness of various methods of invasive or minimally invasive treatment of HD. Our population-based study aimed to obtain information on the effect of phlebotropic therapy on the evolution of clinical manifestations in patients with different degrees of internal hemorrhoids. HD symptoms affected patients from grade I disease, providing considerable rationale for the prescription of phlebotropic drugs, such as MPFF, to address the underlying cause, and dietary therapy and topical treatments to relieve symptoms. Conservative treatment with MPFF was shown to be effective for all grades of HD in patients who underwent minimally invasive and invasive treatment and in those who did not. For the entire follow-up period, MPFF treatment was effective in 1489 (76.3%) patients. In 463 (23.7%) patients, treatment was combined with minimally invasive or invasive treatment: minimally invasive treatment was performed in 395 (20.2%) patients with grade I-III HD, and invasive treatment in 68 (3.5%) patients with grade IV HD.
Of particular interest is the finding that after the 30-day course of conservative treatment, 995 (51.0%) patients were free of any clinical HD manifestations.
On the basis of the findings of the current study, conservative treatment of HD with the phlebotropic agent MPFF is effective for all grades of the disease. However, some patients with grade I-III HD will in addition require minimally invasive treatment, and some grade IV will require invasive treatment. At the same time, the combination of conservative treatment including MPFF with surgical treatment creates favorable conditions for a smooth postoperative period.
CONCLUSION
Studies on the pathophysiology of HD performed in the last decade have demonstrated an important role of dysregulation of vascular tone, leading to cavernous tissue hyperplasia, in the development of the disease. Conservative therapy with MPFF was effective in the relief of the main clinical manifestations of the disease, such as bleeding and prolapse of internal nodes, in the majority of patients at early stages of the disease, suggesting that the pathologic process may be reversible. The clinical effects of MPFF in patients with grade I and II HD were more conclusive than in those with grade III and IV hemorrhoids as a result of the development of irreversible degenerative changes in the ligamentous apparatus of the hemorrhoidal plexus. Nevertheless, in patients with more advanced HD, MPFF remains beneficial in preventing disease relapse and in promoting optimal conditions in the postoperative period.
